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(54) ORGANIC PHOTOCONDUCTIVE MATERIAL, ELECTROPHOTOGRAPHIC PHOTORECEPTOR 
AND IMAGE FORMING DEVICE USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
photoconductive material capable of achieving a highly reliable 
electrophotographic photoreceptor which has a high potential by 
electrification, is highly sensitive, exhibits satisfactory 
photoresponsiveness, has excellent durability and, even when 
being used in low-temperature environment or a high speed 
process and being subjected to photo-exposure, does not cause 
the deterioration of the characteristics, and to provide an 
electrophotographic photoreceptor and an image forming device 
using the organic photoconductive material. 
SOLUTION: The organic photoconductive material represented 
by a general formula (1), for example, an enamine compound 
represented by a structural formula (1-1) is produced. The 
electrophotographic photoreceptor 1 is manufactured by 
allowing a photosensitive layer 14 on a conductive substrate 11 
to contain the organic photoconductive material as a charge 
transfer material 13 and is mounted on an image forming device. 
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n -7 7 ;i/Bt&&&ft £*OBMft2M&, f HyT; ^-f- U > £ «t 0*7" 7 7 )W o > ->* 

y^yyfcitfl-xFnry F7^y>^t*<7)7>F7^y>S> 2, 4, 7 - h 'J - 
Mn^ju* w >J3 J: 0*2 , 4, 5, 7 - -r h 9 - h n y )U* U 7 y ft t'<D^^. i> b < fi 
Sfi-hnMft, i^i:y*7xy^ Wb^4f<?)i?f 
om^ftS I14*W * Kfl-^Hk L o ft fSr/B u> * £ i § a 0 
[0141] 

fe^Kfi, i: xtf^-^-r >3vfe|f, f7y>fe|, h >; y a — ;py. 7 +;>j 
4 till 7 * n -> 7 - > ft irot«*fitt^^»*ffl^ & £ 14. d tt 

[0142] 

k j: oTMt^i yy*?&mmtm%i?<Dmytm 1 4^o<fc^wj£iMf£Kfjk-f * c <t 

[0 14 3] 

i i tmytm 1 4 & om^^-mjb 1 8 **ga:»t?>*L* n t-c&& 0 

[0 14 4] 

W&Sl^tel ltMl4^MCtM118^v>i^ 4*miS:£## 1 1 3&»fcHE 
Tfe® 1 4 fc«flr*«ftA3:H, 1 4 oWmtijW&T U S3t(:«tori*$*is<| 

W5HWoOT*#a«*^L ft fO^RI^^-TS i t***S 0 E<S 

M&y'zi*:A&m^xwtk* : fcifc-$-2>m&Ki± y mytfc*. otini^i4?t/tMc 

a#f-ftt*Oii«0^«9 76«l&feL, * Lv*H«XRS£ ft£ 0 
ItrSEoJ: 9 tci4>nB» 1 8 SrtS^t&itKJoT, *mi*5t«F<*: 1 1 1 4^1 
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[0 14 5] 

<&*mi4£*H*: 1 1 **feOSI(t*«lx., #mtti^#l 1 fcflR3fc» 1 4 tO«*14*l^± 
[0146] 
[0147] 

v»BB, *'jx^f;vOT, v";n->^Bi % ^'je„;vyf 7-;i/fi 

T>T»tt^->f n>#fl|t LTt±, fc£x.tf6 - MDV, 6, 6-^n^ 6, 10-t 
-fnr^ 1 1 -?->f n >Js i: 0 s 2 -?->f n yfrb? Sr^M^S-Srfc. \/>*>»9>&*M^^-f n 
V* ^ t) 5 1: N - 7 ;i/ n y ^ f ^tfft ^ n y io J: W N - T )U a 3r -> xf ;wggtt-^>f n 

[0148] 

[0149] 
[0150] 

[0151] 

n-Jl'SI, 7-tr h > & L < l±-J*3cV y >• £ iTt 7^3-JH, -J?uux.?z/, 
*;wa& t < it h «; ^oDi^ifo^SJfjtr^a-JVjSi^I^iSJWS 

[0152] 

* . MUj 5 ;w i tz tr* ffl v» * -*t«i * £ fc a<-e § * «, 

[0153] 

"Ci/»&-<ISiJ<7)^lrtD{:t U C/D^E*Jt-ei/ 9 9 - 4 0 /6 0X&2>^k i)^ t 
L< . i^fiL<li2/98~ 3 0 / 7 0 i fcWffli t &JRflHI:« <t coifc^ (» 

Bi/^SHb^) J±> m*JtT-9 0/ 1 0 - 1 /9 9tUiii l ffi L< , «t >J j£fj L 
<(i 70/30-5/95 T*$> Z> 0 
[0154] 



(54) 



JP 2004-151666 A 2004.5.27 



[0155] 

+ 1 8 OlSIJ¥»±> 0. 0 1//mfll20^mttms:i:^a<, J:»>gF4L 
<f±0. 0 5 fx mVA±l 0 M ml£TX-&2> 0 *mm 1 S<Dmm&0 . 0 1 /* m J: >9 

, *Stec^rai 1 8 1 Lxmmi,* mmy&L&iti 1 <Dxm^^m.\,x^-^ 

«fc *> fcj? k tt, 4" Kli 1 8 **«ifc*&fcJ: oTfMtSMt, 1 8 <D 

S^#OJgJ^M£T-r&<7)Titf £ L < & 
[0156] 

1213 fi, ^^jt&c7)^JT^^m^^*^^3 <7)$tJ££fSlf 

[0157] 

mm 1 7 4'^^?-^T^^^e#®^f>^2,!ic^ 1 4 0 ^tt5fgii»^j 

[0158] 

4 0 ti. m&comffimmm 1 3 *fm~t&w;&k mm<o^mx*fmztiz>o tzt 
z-tf, wm<Dm$i 1 2 1 BtriE-^ (1) $t^(± (2) t^s^s*^^^ 
^mt4w^$r-^tfm^»« 1 3 >^tsi 1 7 ^ mmvM^ttmMi-mm 

[0159] 

1 4 0 ^m^^ir 1 3 t'U >y®mi 1 k<DVcmt, n&vmmmmm 1 
6 ^(ommmmmw 1 3 t/w v^wrai 7 t^jt^A/B-tra«i^, msit-ci 0/1 

2-10/30 X&&0 
[0 16 0] 

1 4 0 <&J&fftt. 5/£mfll±l 0 0/ t mttTT*4it* l ffJU<, X *) U $ L> < 
{±10/. mJ^± 5 0// mJ^m^o 1 4 0 £)!&)¥# 5 fx m^mx^^k, m±fa 

'ScBBOWmftJSpffi^ffiT-rio 1 4 0OlRJ?*M 0 0 ^mSrjSx.* h 

Tt4o UjJ'oT, 5 pmlik± 1 0 0 //mJsJLTt Ltio 
[0161] 

fcl&WfcJ:**^****!*^ AsJLtfc&^fclH 1-13 fc^-*«j£fcffi5£3;ft&£fcfc 
[0 16 2] 

%JSL±5 0S*%^TOfeH-C«»ffl$it4Cli:j&«jf* L^o KttRfrJhaiOttffl** 4 0 . 1 
£&«-fo Ui'oT, 0. 1M%&±5 0S*%JsJLTfc Lfco 
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[0163] 

[0164] 

04 It, *JSSCJ:iIf5Jt«36#l om^lMi^f l 0 0 oltfig^mB&'fk L 
[0165] 

iS^fi£^mi 0 0f4, Ml^Jl^SiMl o (ttT> j&k. [mft&i 0J t 

jhwm i c7)^|q]^^T^<7)^^T*[iife.iEKi^HSo ^#1 oc7)jgHn{i, mytfoi 0<D 

[0166] 

[0167] 
[0168] 

m^§f 3 3 HJ8^T«3fc#I 0<Z>£® 4 3 Ktf£fi££tL£ h^-MfftWU S?fll?f3 4 I' 
[0169] 

3*U ^¥^5 1 JifcHflta^fifcSftfco 3 K. LTIt^fltS jLfcJSME 5 1 (4 

> iftiAHfll 0 OOWCW^S. 
[0170] 

SflHBJftaSSl 0 0 fcraxfcft£;*:3&^£«fc*m^¥Jfci8:ff:#l 0 14. m^<7) J: ? H % mr 
flB-ttsS; (1) (2) ^$*L**IS^^*«36««14*t»'S:«ffif*fc2l«»Hi: LT 

[0171] 
[*Jfctffl] 

:3kfc£;tt«*JB^"T*l&9?*3 (bHMKs£93-r&*t*ifc-fc, *H9ni£JU::0i5g3it* 
[0172] 

(ftj&« 1 ) m^t^WN o . 1 wWkik 
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h )vx.y i o 0 m 1 TffiflHtsS; (8) "C^S *t*N- (p-h'J^) - a - ±y^-)V 
7^/23. 3g (1. 0^*) fc, Tffi«jiS (9) ^?il4y7i-)U7-t>7^ 
■ffc K2 0 . 6 g ( 1 . 0 5 DL-10-*>77-^M 0 . 2 3 g ( 

o. out) tzntrnm^. m&Ltzfr*Y)i>^>k&Mz*x&WK%L*)m&% 

B&mELJ&tftvtio KJ6»Tflk> 0 53*<£> 1 (1/10) flJ£K«£ 

U «L<«6#?*tLT^*^**V 10 0ml *I:#^CITL> jBSfc&Jifc 3*fc 0 £ 

[0173] 
l-fk-1 4] 



H 




(8) 



[0174] 
lit 1 5 ] 

CHO 




(9) 



[0175] 

»fc*Lfc-ffrfrto«rfl9tft:*n-Nr h ^77^—11^ (Liquid 
Chromatography-Mass Spectrometry; : L C - M 
S) "?4MfrLfctt*, TfE«i£5t (1 0) -C^$*t*i^5 >tt»WI# (^*<7)ft#fiS : 
4 11. 2 0) t^n h>*«f*JnLJt^>f [M + H] + ffl i!5 * fcf - * 4 1 2 
. 5 fctHUStlfct trf^o, #f>^^-fk#®»4Tffi«jt^ (10) + 
H#-C**£*#*Uofc (OT : 8 8%) o Sfc, LC-MS^9-f»^ Hfcftrt: 
i-J- < > + HUfr<a#lSJ&Ji 9 9. 5 %T~&& i htfm-otio 

[0176] 

Kb l 6 ] 




(10) 



[0 17 7] 

lik±<DXo^, 2«T5 Wk-fr«T**«ria«3ft^ (8) T^S*L£N- (p-f'J^) 

;wr-fe hr*^* Kfc^>Jtt*ili'frjEJSSrfT dtH^oT, Uirffifllifts*; (l 0) X'^^fi 
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[0178] 

tezKN, N-y^f^MTU' (DM F ) lOOml+l^ MT, **Z/&itVy 
9. 2g (1. 2^*) £&**::J[|x.> *t) 3 0#(WSM$U fcT/l/*v>r ■V-ttS6*SM!L 
fc 0 MlWi:, *?ST> Rftm -l-C»fcftfc1frW»»5S; (l 0) -c^^^^x.-^ 
r/^M#2 0. 6g (1. 0^*) *&*fcjbnx.fco &*KJlH&L-CRJ5iaSE 
*8 0r*T?±»5\ 8 or^foj: -) KmWthtn^h 3B#M*#bfco KlSiftTflk, 

Jfe?& U J**Lfc4 3LiS (4N) -*Mt f 'J ^Aiil8 0 0m 1 
AfcAlIx-, it«*£DS-»*:fc« ^CfcttJt*itaiL, ^K*«feLfclfe, x.?y-;wi;g| 

[0 17 9] 

t&hfrtzik%-m*L C - MSfML^M, Tffifltjt^; (11) 

T)VTt K + M# (^T-*<7)ft^fi : 4 3 9. 1 9) l^n h >**#iD Lfcfr^-f * > [ 

M+H] + ^^4^^*4 4 0, 5 Lfrb, # <b tltzlt&ys 14 TIB 

*jt^: (ii) -e* s *t s >-rn/r'fc K+ra#-e**£ t*«Wofc (J&sp : 93 

96) o LC-MS^IrW^ #e>*lfci^-5 y-T)VTK K^M-froHiKtt 

9 9. 7 t*«JfUofc 0 

[0 18 0] 

[ft i 7 ] 




(11) 



[0181] 

JiJiioj: 9 i:> Btriem^tst (10) t^?Witr/ + ra#(:MLT, 

BL&K. X Z 7 * Jl> $ Mt^ff ^ i tCioT, (ll) "C*«*L*a.^- 5 >- 

[0 l 8 2 ] 

(ftitfll l - 3 ) tfiJ^ft^M o . I <^Kit 
fiStll - 2T-m^tL7 l c-BillBmit5t (1 1) •C*«*L*i^-5>-T)U« K"+M#8. 

8 g (i. o^») t> TiaflSitj*; (12) T^Sft&->*.x^JV->y-*-^l'*;***- h 
6. lg (1. 2ii) i*DMF8 Om H:-M^*> -?-<7)i?gtpt:^ ') ^ A t 

-7h + ->K2. 8g (1. 2 5S1) «rM-e<fc*Kinx.*:lft- 5 0 t; $ TUnafe U 5 
0*C£lfcoJ: ^ ^UD«bL**«C> 5B»M«J*Ufc 0 Ktefi-frfc**!* Lfclfc, SiBO;**/ 

nvh^77^-^tT^tt:J:oT, 10. 1 g£#£ 0 

[0 18 3] 
[ft 1 8 ] 
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C^HsO 
CzHsO' \, 




(12) 



[0184] 



{fr=f-*0>imOL : 5 3 9. 2 6) j. t tzfrj-'i * > [M 

+ H] + tcffl^1"*e-^*«5-4 0. 5 HHiffll^tLTto 



4fc* mhtitz&£k<7)m? dd*^A CDC 1 3 ) + Ki3tf &J&«85«,#p.I (N 

uclear Magnetic Resonance; : NMR) ^.^^ h 

ftfco H5 ti> Ritfll 1 - 3 H-NMRX^^ »9 . H 6 fi, i5i: 

zjr*-*^* h;K7)6 p pm~ 9 p pm^LT^tiT^So H 7 t±> MilM 1 - 3 <D 
^^^Oii^fflUfeU «t a 1 3 C -NMR^^i' h > distil M 7 KT^-tT,^? h 

,.)V<D 1. 1. 0 p p.m - 1 £.0 -p.p.m^tiLIgtlT*i 4 0 M..9 it.. M&M 1-3 <D%.$L 
®<DDE P T 1 3 5rfliJ5eK <£ & 1 3 C-NMR*^ h/U"C2b»),' H 1 0 f*. HI 9 Kyjk-f 
h )V<r> 110ppm~160p pm^Lt/TtM^o i5-@l 0 

HisnT, flMrtlfrfb^? l^-fit* (ppm) £^c-f 0 4fcEI5*3J:O r ia6K*iV/>T\ 
f-^t«tttt^M»-IB«$*L"rv»*^IS»i, IH5<7)#Ba^5 0 O^S*L&->^;w<7>iff55- 



^ftNo. l^)xtrWb^*f*4il:)i«Wofc (JlZSp : 9 4%) 0 4fc, LC-MS 



JsUi^J: 9 K> UtrfE^itxt (11) ti&x-i- 5 >-7;i/7*i; K+M-frfc .Witt 

i gUM-C$>2>1ftBZffl7&$: (12) "C^S yXfA"/ y-f- \ Jl/^X**- h t <7)W i 
ttig-Horner Kj££fr 9 ittiot, |l tw^TffO^-ft-^ftFN o . 1 <D^-i~ 

[0188] 

(»Jft« 2 ) W^b-&®N 0.61 co^it 

mris^it^: ( 8 ) -e^$ tL*N- (p - l* )v) - a -t7f jvt 5 > 2 3 . 3 g ( 1 . 

0^*) \UX?lX, N- (p -* h*i/yx.~)\s) - a - t7fJV7r/4. 9g (1. 
OS*) *m^tzZt&mt, »»WltRI*KLT, JK**&#Rj£fcJ:*J^3 J' + M 
(JK^: 9 4%) ^<t(i ; m-7^-Ei5(a4xtr/-7Ji'ftK+wft 

©«j6 (JM 18 5%) £fr^ ?^:Wi t t i g-Horne r£J5*ff 9 ttKJ: 



#fcft>Hb#ftfcLC-MS^#rLfci&:fc, S «j ^ 9 K^-T^'fb^N o . 6 
i©xt5>fl:^ (5H=-**>*f*Mt : 5 5 5 . 2 6) n^n h >^#iat7b^T--i' * > 

[M+H] + CfflSt4t:-^* { 5 5 6. 7fc«S83*lfco 



ftb*itz fb-^^ji^ n n; A (CDC 1, ) Ki3tt* NM R h jp£$J 

5£Lfcfc£* % W^b-Mfe N o . 6 i?)it 5 Wfc^<7>mj£££*rr&;^^ h ;v# s # 
kftfco i 1 1 li> m&ffl2<Vtkl&m<V i H-NMR^^^ , Ill 1 2 fi> 121 1 

1 K7F-f7.s<? h)\/<06 p pm~ 9 p pm*1&jzLX7F-rmT-$>2> 0 Hi 3 fi> Raiffll 2 
o^JSR*oi§#S9je^ J:* 1 3 C-NMRT,^ «9 , H 1 4 tiU |Bl3i:*n 



[0185] 



[0186] 



[0187] 



[0189] 



[0190] 
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MKT) 110ppm~160p p m&W;*:LX&-tm-?$>2> o ll 5li, l£i£#!) 2 <D 
M<ODEPT 1 3 5$J5eK 4 3 C-NMR*'** h )\<X~& V) , 0 1 6 14, B-l 5 
f ;K7) ll0ppm~160p pm*ffi^LT^tB-C*4o &4s, HI 1 1 
~H 1 6 K*5^T\ ^tldUi'fb^v^ Hits (ppm) **t« ifcBl lfiil/ai 2»: 
isv>-c, v'^;wfc^Wfc<7)MK!e®$*LTv>&'fiIi4, l^ 1 l^#M5 0 l-e^S*t£ 

[0191] 

-fb-frWNo. 6 l©xt^>^tl^*^t#|lJofc (JRsp:9 2%)o 4fc, LC- 
[0 19 2] 

m±<T>4 9 K> K^iHS'&EJiB, tf^^v^f V-fUS* J: 0»W ittig-HornerR 
EB^SRPtOKJ&Srfr 9 itPioT, 3#£ITO^73. 5 %T% % 9 fcjjSi-*g^>ft:<^4& 
No. 6 1 <7>x-±$ >lk&yi)&®2>Zt&~?%tZo 

[0193] 

(^jtM 3 ) Wyjkfc&VBN 0.46 <d9&t& 

m&m i - 2 x-mhittzmtm^ (id tjpsiiiit? v-r^m k*ihh*2 . 

0 g (1 . 0^4) fc, Tieffiitit (13) f*?*L4W i t t i gltil. 5 3 g (1 
. 2^*) tS 1 , iTKDMFl 5mM:if?^ 'J t - K 

o. 7 i g (i. 2 5SD *M-e&* 5 o r $ -ciral&u sot^o 

4 9 K:Jn*kL***fc 5 B»M««»Lfc« KJB«#**lfc*Lfclfe, iMll * * ^ - * + i£ 

7^ -fcfrd - tCiot, 2. 3 7 g£#£ 0 

[0194] 

I-fk i 9 3 
CzH^q 




(13) 



[0195] 

# ^ ^g B B B ^ L C - M S Lf:IS*> Btti1"*a7 fc^-r«*fk#ttNo. 4 6 

ff)xf = yit&m (fr^SGDftir® : 5 6 5. 2 8 ) i:^n b > *«#JjD Lfcfr^W * > [ 
M+H] + Hffl^i"* tf-^**5 6 6. 4 KM? ft^C tj^<b. #t>*lfc*SiHl±, 
-fk-^feNo. 4 6Wit5WbW*4ii:Wofc (Jfc^ : 9 2%) o 2*:. LC- 
MS©5"lflS*!5^> #?>ti/c«^b^No. 4 6 <D-X-f 5 >-fk-&«JWjf«JK»±. 99. 

[0196] 

ja±o4^n, «ria«iat* (i 1) -e^s*t&^^ v-rw K4»w#fc«riafl|jt^ 

(13) t^Stl&W i t t i gWlgt^W i t t i g-Horne r RJSSrff 1 Z.bK 
[0 19 7] 

(Jfctt«j&«l) Tffi«Jft* (14) -C^$*L*<t^«J^>«jS 

fijfin i - 2-c#^tL7tsiriBfliit^: ( 1 1 ) -e^£*i&.x-^ >-rjvxt k*w#2. 

Og (1. 0^«) *i*THF15mlK*iS*, f^SS+C T'JA'^DV'fK 
KWTHF#« (*;H»JK II. 0mol/l) 5. 23ml (1. 1 5^*) £ Ott 
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?:tt:<toi:, EJ&fi-fr**^*, Hft^fTofco 
[0198] 

[0199] 
[ft 2 0 ] 




(14) 



[0 2 0 0 ] 

1 ) 

mflfflfc&Wai 2-C*4TIBfl|jt^ (15) -&F*tL&Tiril&m THF9 
9iig5C7iy^->W (x-*>*-;MKtt*:PKH'H) 1 £*ff£rttJff? -£ T 

*§fc»BliSifcfciDx.fcf*, ^ > M> #-e 2 h#M mffirS&£»fflSfrfir7ft£SJ 

[0 2 0 1 ] 
[<t 2 1 ] 




(15) 



[0 2 0 2 ] 

t , >-W > ^»IB l 7 -e* * jK U * - - hWB mAlt&LW&.£ti:§S: : C - l 4 o o 
) 1 OMSfcfcTHF 8 0M»fc*»3*, mffi*frS«fflt&*fr?fc*iIR L*r« 

IK***, lilO/- m^fSili 1 6 SrBfifcLfco 

[0 2 0 3 ] 

(3HlfeM 2 ~ 6 ) 
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Wffitt&toK i 3 «ni^ft#4&No. i {zftA_T* m i ^*i-«*-fk^»N O. 3>g 

9 t'^i-^J^'fb'^tlN o . 6 K |1 6 »w^-TCT^k#fljjN o . 1 0 6 > ^ 2 1 H^i"^J 
^ft^No. 14 6^:lii2 6C/7t«/TMiNo. l 7 7 ©xt 5 Wk^ft^i 

[0 2 0 4 ] 

(jtwj 1 ) 

[0 2 0 5 ] 
[-fb 2 2 ] 




(16) 



[0 2 0 6 ] 

(itmm 2 ) 

[0 2 0 7 ] 

Mb 2 3 ] 




(17) 



[0 2 0 8 ] 

(JtS^J 3 ) 

mwmmmMi 31:, is^t^No. ik^t, Tiemitst (is) -e^stt&jtie 

[0 2 0 9 ] 

Mb '2 4 ] 
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(18) 



[0210] 

tttUW 4 ) 

mffimmyum 3k> mi^b-^tiNo. ik^t, Tfemii^ (19) -e^sa*.^ 

[0 2-1-1.]- _ . ... _. _ : . ... _. _.. ._ 

m 2 5 1 




(19) 



[0212] 

mm 1 ] 

mm. mmmw&.&i±W: : a c - 1 ) srffl^r^^vfk^-f >'>Y^*asLfc« 

% W^IM^i^I^IIC^^lfL, MU. IlITt, Jftfi^M (Time 
-o f - F 1 i g h t) ffilUoTMlMl 3C9mffi¥!frJg£«IJ5EL>Co |33f: 

ais&is***-*-, S3 3 K^-rmmmwsst<Dm\i, m^ma { 2. 5x10 s v/ 

[0213] 
[13 3] 
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(eV) 


(cmVv-sec) 




m^it-^m 1 


5.65 


3.0 x 10" 4 




m^t-gvi 3 : 


5.58 


2.8 x 10~ 4 


mmm3 


m^t-SiM 6i 


5.61 


2.8 x 10" 4 


nmm* 


fl^b^ 106 


5.57 


4.1 x 10" 4 




#J*Mb^1fc 146 


5.59 


7.2 x 10" 4 




m^it-swn 177 


5.71 


2.3 x 10" 4 


! J±3£0iJl 


Jfc*Mfc**iA 


5.63 


2.0 x 10" 5 




it«Hb^$iB 


5.66 


1.5 x 10" 5 


tb^J3 




5.68 


2.1 x 10" 5 






5.40 


1.2 x 10" 6 



[0214] 

-(Triphenylamine dimer; : T P D) KJfc^ 2#rJ^±i^ 
[0215] 

* tzmmw i ~ 6 tik^j i , 3t(Ditm^h, mm-&&. d) r^ztiz^mv^ 
t&ytmmmmi*. ma-fet cd ^js^-c^-^ y<DtmM^t ^.i>m.mw^\^ 

[0216] 
[0217] 

i-s zktm-otzo 

[0218] 

mt&w 7 ) 

8Hby;i^ -=-•> a : a i , o, ) * itrrnby/un-^ a (ftW:ZrO, 

) T-gffi^a^^To ^^^^-fk-^ * > nm^i^^ttm : T T 0 - D - 1 ) 9m 
i: 2£ M-a"?" W n ($V^#ttS : CM 8 0 0 0 ) 9Mf|5t£r> 1, 3-v 

t^v v> 4 1 ^y-;w4 1 M*£B£: <7)^^J ^iDx.^ ^-f > 

14£jWl 1-C&&J?*0. 2mm<07)K-^A|fli:^-A7y^-?i:ti^ 
Lfc?£, IIl/<mff)tliflll8«iL^ 
[0219] 

%z^x, mit3££M i 2 -e& & TfEfiliizt (20) -e^s th&TVit&m 2 M*§l$^ 

thf 9 7m«^^*°'j K'-^yj-y-^mm (m^t^umw^^tm : bx-d i 
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[0 2 2 0 ] 

[it 2 6 ] 




(20) 



[0 2 2 1 ] 

- 4fcv>TV %ffir*£i&3 1 3 * m l *^^«jj«ikfc»N-o . l-<7) jc-h = i o £ 

/<>f 1 7 T***'J hWDB (HfcJCJlrffcSM*^*!* : Z 2 

0 0) 14£*g&fc, 2, 6-y-t-^f)P-4-^f^7x;-^o. 2fi»f&t£ 

, thf 8 o*«sutig»$*. nffimmmmmiGm*mwkLtz 0 z^mffimmmmw^ 

> Ml? 18/. mcoMffimmm l 6 S-^fifcLfco 

[0 2 2 2 ] 

(^ifcfl) 8-12) 

IfilUIl 3C, M/^iNo. 1 il H^i-W^-fk-frWN o. 3, | 

9fcw-*-«7*'fk'fr*No. 6K I16i:*tW^»No. 10 6v 12 lCit^ 
^ft^No. 1 4 6 3 £ tig 2 6 C^tW^ttNo. l 7 7<Oxtr/Ml!l*ffl 
v» ^mM7 tffiffiK LT, 5ffi«O«^*flR3fefr*f^»Lfc 0 

[0 2 2 3 ] 

(ifcttfll 5 ~ 7 ) 

Mlif 1 ww»No. 1 Kftx.T, atrial*^ (16) -e^^tL^ibi^ 
-ffrfrWA, mrfamit^ (17) ti^Jt^b^B 4 »±frffi« itst (19) -e^s 

ft* !MMk^*D*fl§v> *Jfc«7fcRH*fcLT, 3tt^<^m^^^=Sr^ 

[ 0 2 2 4 ] 

Gfettfl 1 3 ) 

. 2 mmOT/i'S A&«_Lfc:ife*ji LfcSfc, !&W 1 /* m^^Mi 1 8 £tM 

[0 2 2 5 ] 

if M^if 1 2 ; c**«riB«atS: (20) x^ztizrvit^fy 1 Sfi£B, /t>r 
^ 1 7t*i.*''jA- *f * - h wig ^rnxmitm^^nsL : z - 4 0 0 > 12 
sa§p, mf^rm^s 1 3t*^ii ^^-r^<b^N 0 . ioit? >-fb#» 1 0 & 

3, ;v-3's 5' -y - t - 7*f 7x7 > 5ii^ 2. 6 

-v - t - 7*^JU- 4-^fJP7xy-^0, 5 M*pU*3 <t J^T H F 6 5ii^^*"-> 

JftLfc + »» 1 8±fc, ^-A77'^-^i:J:oTi*L/:t, 1 1 Otfl Bfffl. ffe 
JWKi*U MJ? 2 0// m<7)^*S 14 0 fc^tftLfc. 
M±<7)ct ? LT, l3i:^tf^$iitf)l??MM*ML/,:o 
[ 0 2 2 6 ] 
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mmm 1 4 > 

mflrl&£i8&Ri 2^, iirffiflfjt^: (20) T^?^^r^k^n>ftx.t:, xi|tl7 

[0 2 2 7 ] 

(II^lJ 15-19) 

1EW3§£Ml 2t, (2 0) T^?il477Mi:ftx.-C, Xl|tl7 

*n->T-^£fflv^ m#»3iMl 3^^ W*M«iNo. lfc^/lT, 1 1 tftW 
^ft^No. 3> |E9^tfl*'fb#llNo. 6 1> |1 6W^M^No. 1 
0 6, ^2 lt/^t^t^No. 1 4 6 $ US 2 6 U^tW^MftN o . 177 

[0 2 2 8 ] 

(JttfcflJ 8-10) 

WW3&£*£i 2i:> ffirffiflfjt^: (20) -e^ $ r v'it&m K-ftx. xiiii7 

16) ft*Jfc«Mi:#!»A. Mieflfilst (1 7) T?jj*3*t*Jfc«Mt**B SfcttWffi 
mi&a; (19) x^zti2>itmit^®>D*m^2>wui, ^mm tmm^Lx, 3mm 

[0 2 2 9 ] 

(Ifcttttl 1 1 ) 

nffi&£.®Rl 2t:> MI5^it5t (2 0) X*^Zti2>T*Sft&®Kttx_X, Xi|#l7 
2 1) T*3*t*Jt«-fk#»E*fflv^Wli, *Jft^j 7 ttl^^i^S: 



[0 2 3 1 ] 

(Jfc«ttl 1 2 ) 

2t, Hiriaffiit5t (20) x*&izti2>T*stt&®Kttx.x, xmm&my 

2 2) "C^ 2 *L & ltmk&® F £ ffl ^ & J^fi, ^Jfcfl)7 little Ltt^^iM* 

[0 2 3 2 ] 
Mb 2 8 ] 



[0 2 3 0 ] 
{it 2 7] 
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(22) 



[0 2 3 3 ] 

mm 2] 

wmswrnw: m^nmnm^mm^ :epa-82oo) ^m^x^mmm^x 

ilJK (Relative Humidity) 65% (2 2*C/6 5%RH) O^iS/^ 
iS^T (&T\ N/Nii^Tt^i"^) i:>SJR5'C, *itt?SJ£ 2 0 % (5*0/2 0% 
RH) ^ffiS/M^T (&T> L/LWi:itJ) fcKis^T^To^o 
[0 2 3 4 ] 

^#tt<7)iFffi{iJ^T<7)i o \z?t -otz<> mytm-^^ i-x (-) 5 k v <Dmj£*zvm-t *> 

CtCicTiMffi^wS?^ I OIM© gllfi ^^Itt V o (V) 

i LTiffljgLfco fcrtfU 1 3 0#JBS«3fe#0*B^^»i. ( + ) 5kV<7) 

(/ij/cm 2 ) t LTi8U5e *J£<&MiJ&#fc Lfc. 4 fc*3fcB$&a>G> 1 0 I^Mgl 

Ltz 0 **s, «ffir&£«jsii 2k\ «riB«a^c-(2 o) -c^§*L4TV<b#» 

&m^tz^mM7 ~ 1 3 £ <fc O\H:il<!0!l 5 ~ 7 0f83fe#©SI'frK:ii»*i^^/^— l ^ W/ 
cm 2 <7>efeMfflv\ Xg&ifeJR^n^T-^frffl^fc^lifctt 14-1 9 33 ,1: tfjfctt 
^11 8 ~ 1 2<7)^^c7)li^^{i- : ey^n^-^tCT^^LT#^tLr v c^^7 8 0 nm, 8 
^x^jv^-l^W/cm 2 (OTfc^ffl^to 
[0 2 3 5] 

LT 5 0 0 OiiiL^t, 4»JHWftOffflfifcra*^LT, *iI*iE, / 2 > III 

J£Lk<0»!&|&*£|E 3 4 fcjj*To 
[0 2 3 6 ] 
[S3 4] 
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[0 2 3 7 ] 

7-122: JtttW 5-7t OJt^fe «t O^J&tfJ l 4 - 1 9 t it&M 8 - 1 2 t 
«^?>, If »I»S l 3»cmrflB-tt^; (l) r*<?^*^^co***i(c*1ft*i-fl-S:ffl 

^tz^mm 7~i2, 14-19 oi^om m^mii^K 1 3 Kitmt^mA, b 

oT^|f^?tL, ifcflfca/flHB (L/L) 8Ri*Tfc*^r'b*t«fc«i , L.4tc:3& , «ofc. 
[ 0 2 3 8 ] 
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2 0 ) 

^ n >fflm (jH>#cjt£?*±S& : CM 8 0 0 0 ) 1 mmfflk a 4 ^JVv"J ii 4 0 
1, 5 fi m<?)tlli 1 8 ^rf^Lrbo 



1^4ftS 1 2 & Tffilfiist (2 3) T^?tLST^b^2M*^<t 7 
i J * -yffim (3ltMfc)»5££c*±S£ :7i7h-hYP-50) lOTi:^, THF1 



[0 2 4 1 ] 

^-c, m^riiM i 3 i KTFi-mTFlk&WN o . KDxt^H^i 51 

mffit, m >r®m l 7 t-&&*°'; #-#r*- MSfjffi (H^3C^fc^;fcg?*±§5 : z 2 

0 0 ) 2 0S*£&<t£, THF 8 OliiCii?*, MiiifflM^llSL^o 

Kip 2 5 (x m<Dm.mmmm 1 6 ^^^Lrbo 

W±«OJ:oiat, [112 l*^1-^fiKc7)«eM<7)mT-¥^^^^^t7l:o 
[0 2 4 2 ] 
(Jt^J 13) 

mmM2 0 i:(W|^HLT. 4>M^ 1 8 is X OWI^S 1 5£?£f£L£o 
[0 2 4 3 ] 

m#$foiiM 1 3 -c&s^ i ^^-r^j^ti-^^N o . i <dj-i- ? yit&m 6H 
jrcFTieititst (2 4) -e^£ti&*°<; ->9>- (ii¥^^iMw : 5. 0x10 
4 ) 9 s*fi5 <t > rmm 1 7 -e* z # u * - - h (=$s*ri^t^tt 

I: Z200) 2 olf^t*, y^Dxr/8 0 m^SfcMSffl^ 

[0 2 4 4 ] 
lit 3 0 ] 



[0 2 3 9 ] 



[0 2 4 0 ] 
[-ft 2.9 1 




(23) 




(24) 
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[0 2 4 5 ] 

JSUL 2 0 J3 J: tfjfcttflj l 3-Cf^«Lfc#m : f : ¥*S5*'»»^ov^T, ;* >r^>* 

h# n m ^ ¥ mm * * * k « * *l & tic a * & jg l £ si *«£ ^ «uk * n o £ 0 ^li^ro 

[0 2 4 6 ] 

i»««^«S«^S (1*^ttJllP««»^flffK :EPA-8200) Srfflv^ 22t/ 
6 5 fcRHON/NSRSTFTN jR3fcttfc**>f (-) 5 k V^WJBESrEPini"* i 1 1 J: 
ot|MII^l?t> CLOfc £ 01*##Oiiffi«4fc*af*1MfcVo (V) t LTffliJ 

£ffi^TS;7fc£-jfcU *3fcH*fed*fei 0j^H«jlLfcii»^o**#o|Eli«4i*a«mt5: 
V r (V) <h L"Cffll£Lfco 
[0 2 4 7 ] 

* Tt^Jfii^J 2 0 £ ct CfJtt^J 1 3 BBJg 10 0 0*^ ( 1 x ) <7)^^'j0"<7) 

«»f>5fl-wftaa, 3o^wsi^> 2^wsiis^j:o r i Hssa^#«pjsctw*^r^ 

[0 2 4 8] 

^m^rtf ^^^o/i!f ; ^#c7)^mm^Vo *v 0 (o) tu Mto^^c^it 

*j£3tete<affifm*ttV 0 *V 0 (1) tLfctl^V, (0) ©iittttV, (1) e>*fi 

»«t©i*ffiifi«»AV, (= i v 0 (i) i-iVo (o) i) at$J!)t, 

(0) KJt'*, MMOiM^Iliev, (1) ri«*o:&fc]Kte< 4oTVi, -T 
^fc^illfV, (l) fcatM4fcfco«tt3lj&VN3 < ft*K fitt*«ffiTUv»4: 
4fc3W**1ffrfctf*ofc**#4>M1ttev r £V r (0) tU %flf 
fl5#B*ja^*»t*«E3fcftwM*ffiV r £V r (1) iUUOV, (0) <7>*§*Miti 

v r (i) to3£*a«mfi:SE» a v, (= i v r en i-iv, (o) i) 
ommmGLv, (o) ytmrn^myt^n^muv t en ^<7>^fq]^±# 

6tS|jfe*Sr^ 3 5 K^1-o 
[0 2 4 9 ] 
[^3 5] 





3?S^egElS AV 0 (V) 




AV r (V) 






30#& 


2J5W& 
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2ssm& 
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*t|g£l13 
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-35 
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[0 2 5 0 ] 

[0 2 5 1 ] 

(*JSWI 2 1 ) 
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HMkT^S-SA (A 1 2 0 3 ) ^iO'-BMb-^^a-^A (ZrOJ -e^ffiiQtSfrfT 

o ^ws^oK-fkf - * y &%mm&&&& :tto-d-d 9 «t o^s^ 

t'fDyHiSI (IHIst^iSI: CM8 0 0 0) 9il?|$r, 1, 3-y't*vr/4 1 
MfiS&i:* *y-;u4 lMiaJfcoa-eUFSlUJDiLfctfc, ^4"> f->i-*{:T8iHH^ 
MIL, *Hieffi$ft*ir?ft£SlSLfc 0 i^ + MJlJft*«[*Jfci:fll fciffifc U fif 40m 

[ 0 2 5 2 ] 

4fev»-C\ «ffif|fc&&ff 1 2"C*4* + yf?-->A7^0">7i>i: LTC u — K « #tt 
(&g : l . 5 4 A) i:U X^@]#t^^^ MWii3^T^& <t1)/7 7^ (2 

6±0. 2° ) 2 7. 2° »lW«*@lJftr-^*^r*SA1i|j&**"-r***V^^-^A 
^V^BM-S) lH*SBfc, h> 9 7l;*g5fc ^ >- h -> 

8 fcR»*<7)*^ t4fc%fti»Jfe*Si:T, 3fefcJBlfcLfc*PBJl 1 8 

.±Jt.Jfe*Jtr* i fcjK i o_"C_> MS 0.. 4 /<_m£>m.#|&£/B.l. 5 t*HI..1.8±^.SLt 

o 

[ 0 2 5 3 ] 

-ormvai 7^&&*k<j Mure (=*i^i;-7'i 

MS: J--t'n>Z 2 0 0) 2 Oltgit, 2, 6-y-t-7fJV-4-^f;i'7x 
V - ;H S*S|5 1 , ->7f 'JynHV (-f§*ft^X3fc*fc5££ttR : K F - 9 6 ) 0 
. 0 0 4119!^, f h?tKn7?^n 0it?|5i:i^$*, Sfflf*£!S£!&fir7& 

T, ftt3EI«Ltllft411 5±H|ft3frbfcflb, 1 1 0 "CKX 1 l^W¥£*ft$"*, WkW2 
3 // m^lttffirttSiS l 6 *1&WL Ltz 0 

[ 0 2 5 4 ] 

(Rttffll 2 2, 2 3 ) 

**r*&WJtl 3 fc, «*ft^*No . 1 K-ftAT, %9 H^-rfl^k-frWN o. 6 IS 
fcli^2 1 W«*MNo. 1 4 6^xt5Wb^S'fflV^^li, ^mM2 1 

[0 2 5 5] 

(&mm i4, i5) 

IflftSttSl 3t, «/^iNo. lK<ftx_T, mrfS«it5t (16) ^^tt&Jfcte 
ffrfrttAS fcttflTSBfllifta; (17) -C^$*L4Jt*e<fc^1SjBS:fflv»«,jmn»i^ ^iS^J2 1 

[ 0 2 5 6 ] 

(Rttfll 2 4 ) 

JAttli, *ifc#!)2 1 t Wi:LTl^?*iM^gL^ 0 
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